In performing research for associations and relationships among the data thus far published from the NHANES II survey, only the data for the 64 communities involved may be used. The simple omission of a few essential data makes impossible any valid analysis from the data for the 20,325 individual respondents.
Introduction
The design and operation of the Second National Health and Nutrition Examination Survey, 1976 Survey, -1980 (NHANES II), has been previously described and commented upon (1) (2) (3) . Essentially, the survey consisted of 64 communities selected at random by a probability sample from among 1924 geographic localities within the 48 states of the contiguous U.S. Within these 64 primary sampling units, districts were selected at random, housing clusters were selected within districts, and households were selected within housing clusters increments of 1 year. The columns of the table represent the estimated increase of blood pressure (in millimeters) that corresponds to a doubling of the level of blood lead and the significance level of the coefficient. These are porvided for both systolic and diastolic blood pressure for the three population groups. For white males, the incease in systolic blood pressure for doubling of blood lead ranges from 1.1 mm Hg to 4.4 mm Hg. The largest values occur around the 36 to 55 age group and achieve significance levels of about 0.005. For diastolic blood pressure the increase ranges from 0.5 to 2.2 mm Hg. Again, the largest values occur around the 36 to 55 age group, but do not achieve statistical significance.
For white females, the change in systolic blood pressure for a doubling in blood lead levels ranges from a loss of 0.9 mm Hg to a gain 0.7 mm Hg, while for diastolic blood pressure the range is from a gain of 0.2 mm Hg to a gain of 1.3 mm Hg. None of these changes are statistically significant.
For blacks the change in systolic blood pressure ranges from a loss of 4.7 mm Hg in the older age groups to a gain of 5.7 mm Hg in the younger age groups. Of these, only two age groups achieve statistical significance, the 26 to 45 year age group with a significance of 0.045, and the 40 to 59 year age group with a significance of 0.049. The change in diastolic blood pressure for a doubling of blood lead levels ranges from a gain of 5.6 mm Hg in the younger age groups to a loss of 3.7 mm Hg in the older age groups. Only the changes in the younger age groups are significant, with 0.004 being the best significance level achieved.
In summary, Table 1 shows an overall average increase of 1.1 mm Hg in systolic blood pressure and 1.4 mm Hg increase in diastolic blood pressure for a doubling of blood lead levels. In white males the increase in blood pressure appears to be more in the older age groups, in white females there is no age bias, but a decrease in systolic blood pressure and an increase in diastolic blood pressure. On the other hand, in blacks, the largest increase in blood pressure occurs in the younger age groups and turns into a decrease in the older age groups.
Discussion
The NHANES II (2, 6, 7) .
In this particular piece of research, the possible association of blood lead level and blood pressure elevation has been examined. The overall average increase in systolic and diastolic blood pressure for a doubling of blood lead in adults 21 to 65 years of age was 1 mm Hg and 1.5 mm Hg, respectively. While this result does not constitute a starting elevation, the questions of its reliability and possible evidence of causation need to be examined further.
To help answer these questions, several analyses of the data were performed, from the 21 to 40 year age group through the 46 to 65 year age group. This was repeated for white males, white females, and blacks. The increase in blood pressure for the older age groups in white males is missing in white females and is contradicted in older blacks, where instead it decreases. A statistically significant increase in blood pressure occurs in only 24 out of 156 analyses, or 15% of them. The remainder are not statistically significant or present a significant decrease. Thus these results do not provide evidence of any reliability or of any consistency for the hypothesized association.
Even though the increase in blood pressure for a doubling in blood lead is not reliable or consistent, ranging from a decrease of 4.7 mm Hg to a increase of 5.7 mm Hg, the average increase is 1.245 mm Hg, nevertheless. The blood lead level measured in the survey for adults 21 to 65 years of age fell from 15.29 mm Hg to 11.02 mm Hg during the 4 years that NHANES II was being conducted. Therefore, the improvement in reduction of blood pressure from this decrease in blood lead would be expected to be about 0.5 mm Hg. Thus, the strength of the association is only negligible or weak, certainly not strong.
The research carried out here using the NHANES II survey data to look for possible associations between blood lead levels and blood pressure levels was carefully undertaken to aviod the pitfalls and errors found in previous studies (6, 7) . The number of variables used in the regression model was far less than 63 and was, in fact, less than 30, thus avoiding the problem of fitting the regression through all 64 data points. The use of forward stepwise regression allowed the maximum number of data to be used. The use of forward stepwise regression avoided the need to retain blood lead in the model even when not significant and thus avoided inflating the error rate. The results obtained by this careful process lacked consistency, lacked reliability, and were weak or negligible. It is concluded, therefore, that there is no convincing evidence of an association between blood lead and blood pressure in NHANES II.
